The assumption of a normal distribution for the behavior of stock market returns is commonplace in the theory of finance, financial models, and security valuation methodologies. A normal distribution is a two-parameter distribution that consists of the expected value and its variance; thus, the distribution is completely determined by its first two moments. The first moment, the expected value of the return, relates to the return of the security, and the square root of the second central moment, the standard deviation, relates to the risk for the security.
contains further reference to the two moments of a normal distribution. However, after the research efforts of Mandelbrot (1963) and Fama (1965) , a mounting quantity of empirical evidence exists against the normality assumption.
If the normality assumption is wrong, many of the models and methodologies applied in the valuation of securities could misestimate the appropriate price of those securities. Misestimating is especially relevant if the appropriate distributions involve three or more parameters. In such cases, the association of the standard deviation with a measure of risk could be misleading.
In terms of the normality assumption, the association of risk with the standard deviation of the distribution implies that consideration of risk is related to return deviations from the mean. For a nonnormal fat-tail distribution, however, risk could relate to the possibility of extreme events. Investors may be perfectly comfortable with return behavior that fluctuates relatively close to its mean value and only become worried when extreme negative values occur. If the normality assumption is incorrect, considering only the standard deviation as a measure of risk is not appropriate.
Given the importance of a better knowledge of the distribution of stock market returns, many researchers have directed their attention to exploring the normal distribution assumption with respect to stock markets after the turn of the century (Aggarwal, Inclan, & Leal, 2001; Ané & Labidi, 2001 Aparicio & Estrada, 2001; Arbeláez, Urrutia, & Abbas, 2001; Balaban, Ouenniche, & Politou, 2005; Blenman, Chatterjee, & Ayadi, 2005; Chen, Gupta, & Troskie, 2003; Harris & Kucukozmen, 2001; Malevergne, Pisarenko, & Sornette, 2005; Ortiz & Arjona, 2001; Tolikas & Brown, 2006; Wilkens, 2005) .
The central limit theorem is the basis of the normality assumption for stock behavior. Many transactions occur on a given day for a specific stock. If price variations between transactions belong to independent identical distributions, a basis exists for the hypothesis of a normal distribution for the daily returns in terms of the central limit theorem. However, to apply the central limit theorem, one must consider additional elements.
The assumption of normality holds that information arrives uniformly at the market and that the investors react uniformly to the arrival of the information (Aparicio & Estrada, 2001) . Whether the two conditions are true is questionable. For a normal distribution, the independent identical distribution generating the price changes in the stock must be of finite variance. Where the latter is not true, a normal distribution cannot be established or assumed.
This article involved testing the normality assumption for daily stock market returns of six Latin American stock markets for the period 2000 to 2007. The research included applying several normality tests. For all of the tests, the normality assumption was rejected for all of the markets considered at demanding levels of statistical significance.
Section 2 includes a presentation of the data used and the preliminary findings against which the normality assumption was tested. Section 3 contains the results of applying the normality tests of Shapiro-Wilk, Jarque-Bera, Pearson chi-square, Shapiro-Francia, and KolmogorovSmirnov to the empirical data and an analysis of the findings. A discussion of the discrepancies between the empirical data and adjusted normal distributions appears in Section 4. Section 5 includes a report of the findings for market returns for longer periods, specifically time blocks of 5, 20, 60, and 120 consecutive market days. Summarized in Section 6 are the main conclusions of the article. Appendix A and B graphically illustrate the data analyzed.
Data
Measuring daily market returns involves considering the daily variations of the stock market indices. Specifically, the following market indices were considered: Indice del Mercado de Valores de Argentina (IMERVAL), Argentina; Indice de la Bolsa de Valores de Sao Paulo (IBOVESPA), Brazil; Indice General de Precios de Acciones (IGPA), Chile; Indice General de la Bolsa Colombiana (IGBC), Colombia; Indice de Precios y Cotizaciones (IPC), Mexico; Indice General de la Bolsa de Valores de Lima (IGBVL), Peru; and Indice Bursatil de Caracas (IBC), Venezuela. These markets will hereafter be referred to by their respective countries: IMERVAL is Argentina (ARG), IBOVESPA is Brazil (BRA), IGPA is Chile (CHI), IGBC is Colombia (COL), IPC is Mexico (MEX), IGBVL is Peru (PER), and IBC is Venezuela (VEN). Table 1 presents a summary of macroeconomic data for the countries considered, including the gross domestic product (GDP) in 2007, rate of growth of the GDP, and the inflation rate in the period under study. The data show the size and performance of the economies for the period 2000 to 2007. In addition, the table indicates the total amount traded in stocks in 2007 for each market and the yearly average of traded amount of stocks for the period considered.
All the countries considered in the study are emerging economies; nevertheless, as evident in Table 1 , the countries showed great diversity in the size of their economies. With respect to the GDP of 2007, the smallest economy was Peru with a GDP of $102 billion, and the biggest economy was Brazil with a GDP of $1,295 billion, a ratio of 1 to 12.7. For the period under study, all the countries experienced growth, with average yearly rates varying from 2.9% for Mexico to 4.8% for Peru. Except for Venezuela, all the countries experienced relatively low levels of inflation. The last two columns show the size of the countries' stock markets, all of which are small markets. The biggest market was Brazil with a total traded amount of $608 billion, and the smallest market was Venezuela with $1.1 billion of total transactions in 2007.
The time-series returns were defined as R t = (ln(I t ) -ln(I t-1 )), where R t is the return on day t; ln(I t ) is the natural logarithm of I t ; and I t is the stock market index at the end of day t. Thus, R t corresponds to a continuously compounded rate. The sample period consisted of all the daily returns generated by the stock markets from January 1, 2000, to December 31, 2007. Each country's stock market website provided the data.
Appendix A (see Figures A1-A14 ) illustrates the behavior of each stock market index and its respective return. The behavior over time of the returns is given in terms of standardized returns, in other words, in terms of units of standard deviations with respect to the mean. The figures show some variations in the size of the return fluctuations, especially for Argentina. The variations signal possible heteroscedasticity. In the case of the statistics for Argentina, the heteroscedasticity is clear: High variations in the period from the last semester of 2001 to the first semester of 2002 were apparent and may be due to the economic crisis experienced by Argentina. Table 2 provides a summary of the empirical distributions of the stock market returns considered. The statistics include the mean (M), the standard deviation (SD), the minimum and the maximum values, and the coefficients of skewness and kurtosis. With the exception of Argentina, all markets exhibited negative coefficients of skewness, signaling the possibility of left asymmetric distributions and a mean value lower than the mode and the median. The lowest coefficient of skewness corresponded to the stock market of Venezuela. Negative skewness means a higher probability of extreme negative returns relative to extreme positive returns, which is in contrast to the prediction of symmetric distributions such as the normal distribution that shows equal probabilities for extreme cases. The asymmetrical behavior evident for returns implies serious shortcomings when considering the standard deviation as the sole measure of risk. Table 2 shows that for all the markets, values for kurtosis were well above zero, pointing toward a nonnormal distribution. The lowest kurtosis corresponded to Brazil and the highest to Venezuela. The values for kurtosis relate to leptokurtic distributions, which exhibit fat tails and high peaks with respect to normal distributions. When considering a possible nonnormal distribution characterized by negative asymmetry and fat tails, a situation of higher probabilities for extreme negative returns emerges than would in the case of a normal distribution. Leptokurtic distributions severely restrict the appropriateness of using the standard deviation of a distribution as the sole means of identification of risk.
For a normal distribution, the coefficients of skewness and kurtosis are asymptotically normally distributed with an expected value of zero and a variance of 6/N and 24/N respectively, where N is the sample size. Values for the standardized coefficients outside the range of -1.96 and 1.96 would signal a departure from a normal distribution at the p < .05 significance level. Table 3 indicates the standardized values for skewness and kurtosis.
All the markets but Colombia reflected levels of skewness significantly different from zero, and only Argentina showed a positive skewness. With respect to kurtosis, all the markets demonstrated leptokurtic distributions. The histograms in Appendix B (see Figures B1-B7) illustrate the results along with the normal standardized distributions corresponding to the samples' means and variances. The following section involves a discussion of the rejection of the normality assumption using the five statistical tests mentioned previously.
Normality Tests
The following tests of normality were applied to the time-series data: Shapiro-Wilk, Jarque-Bera, Pearson Note. Standardized skewness is computed based on zero mean and variance of 6/N; standardized kurtosis is computed based on zero mean and variance of 24/N. Note. Statistics estimated from stock market returns. Note. R e refers to the sample mean, and S refers to the sample's standard deviation of the corresponding daily market return.
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chi-square, Shapiro-Francia, and Kolmogorov-Smirnov. Table 4 shows the results. Evident in Table 4 , the hypothesis of normality was rejected at the p < .05 significance level for all the markets for all the tests performed. Furthermore, with the exception of Brazil, the rejection of the normality assumption was apparent at a p < .01 significance level. For all the tests conducted, p values were zero up to the fourth decimal place for all the markets except Brazil. Brazil showed a p value of 0.0410 for the Pearson chi-square test; thus, the null hypothesis of normality could be rejected at a p < .05 significance level but not at a p < .01 significance level.
Discrepancies between Empirical Data and Adjusted Normal Distributions
The previous section indicated significant departures from the norm expected for stock returns. This section involves estimating the size of the errors when assuming a normal distribution for the returns of the stock markets under study. For this purpose, for each market, the empirical distribution was compared with a normal distribution, with both distributions obtained from the empirical data. The normal distributions were generated by adjusting the first two central moments to the sample estimates in accordance with the empirical data. Table 5 shows the probability discrepancies between an adjusted normal distribution of returns and the empirical distribution for different return intervals. Definition of the return intervals involved considering the length of one unit standard deviation. The first column in the table presents the return intervals considered, the second column shows the theoretical probability of occurrence for a normal distribution, and the remaining columns illustrate the empirical probability of the occurrence based on the relative frequency in the empirical data.
Comments will be restricted to intervals corresponding to returns lower than the sample mean in the first half of Table 5 . Barring aspects related to features of asymmetry, the same comments could apply to intervals of returns higher than the sample mean. The comparison between the theoretical and empirical probabilities clearly showed a leptokurtic empirical distribution.
Thus, the theoretical probability corresponding to the interval between the sample mean and 1 standard deviation below was lower than the corresponding empirical probabilities for each country. Empirical distributions suggest higher frequencies of occurrence of events near the sample mean than does normal distribution, signaling a peaked distribution relative to the Gaussian curve. In the adjacent interval, or returns 1 and 2 standard deviations below the sample mean, the inverse was apparent: A higher normal theoretical probability relative to each empirical probability for each country was apparent. The following adjacent interval, or returns 2 to 3 standard deviations below the sample mean, illustrated a normal theoretical probability higher than the empirical probabilities for Argentina, Chile, Colombia, Peru, and Venezuela and lower than the empirical probabilities for Brazil and Mexico. For the next adjacent interval, or returns falling 3 and 4 standard deviations below the sample mean, except for Venezuela, all countries reflected higher empirical probabilities than those predicted by a normal distribution. In the two extreme intervals, shown in the table, which corresponded to returns between 4 and 5 and between 5 and 6 standard deviations below the sample mean, all the coun-tries showed much higher empirical probabilities than the prediction of the normal distribution.
Empirical distributions presented fatter left tails than did the normal distribution. Bearing in mind that similar comments can apply to returns to the right of the sample mean, it can be appreciated that empirical distributions for all countries considered were peaked distributions with fatter tails relative to the Gaussian distribution. Thus, leptokurtic distributions seem more appropriate to describe the data for each country.
Comparing the number of outliers predicted for a normal distribution and the actual number of occurrences in the empirical data of each country allowed for a better appreciation of the situation. Table 6 illustrates the number of extreme returns in the empirical data in comparison to the expectations of the corresponding theoretical normal distribution. Extreme values of occurrence were calculated for both positive and negative returns. The first half of the table indicates the situation for negative extreme values and the second half for positive extreme values.
Except for asymmetry features, the behavior of both tails of the distribution was similar. Discussion will be restricted to the left tail. As evident in Table 6 , for returns 3, 4, and 5 standard deviations below the mean, the number of empirical data returns was much higher than the number expected for a normal distribution. For instance, Peru reflected 20 cases of returns 3 standard deviations below the mean, whereas the expectation of the normal distribution was 2.6932 cases, a difference of 643%.
For returns 6 standard deviations below the mean, 3 countries showed no occurrences of returns. Actual occurrences can only be in integers, in contrast to theoretically expected cases. Thus, given the small size of the sample and the low probability of occurrences of returns, for the interval considered, determining whether the expected number of cases of the empirical distribution is lower or higher than the number expected in a normal distribution was not possible. However, the pattern exhibited suggests similar behavior for the interval when compared to the former extreme intervals.
Therefore, investors who make investment decisions based on a normal distribution could be underestimating severely the probability of extreme adverse returns. Were investors' risk aversion more related to the possibility of extreme negative returns than frequent moderate negative returns, the assumption of a normal distribution could lead to bad investment decisions for the return-risk preferences of investors.
Normality over Time
This section involves examining whether longer return periods approach a normal distribution. The study involved considering periods of 5, 20, 60, and 120 block The first tables for each country allow for the analysis of symmetry and kurtosis for the empirical distributions relative to a normal distribution. Asymptotically, a normal distribution implies that the coefficients of skewness and kurtosis will follow a normal distribution with expected values of zero and variances of 6/N and 24/N respectively, where N is the sample size. Thus, if the coefficients of standardized skewness and standardized kurtosis are outside of the interval of -1.96 and 1.96, one may question the normality assumption. The second tables for each country illustrate formal tests with respect to the normality assumption. Conclusions were drawn based on a p < .05 significance level.
Argentina
With respect to skewness, Table 7 shows departures from a normal distribution for 1, 20, and 120 market days. Similar conclusions cannot be reached for 5 and 60 market days. In addition, the coefficients of standardized skewness exhibited positive and negative signs for different time blocks. Thus, for Argentina, no assertion can be made with respect to a convergence toward a symmetrical empirical distribution as block days increase. Note. Statistics estimated from stock market returns. days. Calculation of returns occurred as follows: RK t = Ln(I t ) -Ln(I t-k ). In the equation, RK t is the market return for period t, corresponding to a period of K block days, with K = 1, 5, 20, 60, and 120 block days. Ln(I t ) is the natural logarithm of a corresponding market index for day t, and t = K+1, 2K+1, 3K+1, and so on, with k = K, K+1, K+2, and so forth.
The tables that follow indicate the results for the possible conformity to a normal distribution for market returns as block days increase, with two tables appearing for each country. The first table for each country provides estimations of sample moments of the distributions for K = 1, 5, 20, 60, and 120. More specifically, the tables illustrate data related to sample size, mean return, standard deviation, minimum and maximum returns, skewness, standardized skewness, kurtosis, and standardized kurtosis. Section 2 included definitions of the last four statistics. The second table for each country shows the results of the normality tests applied to the different time series of returns. More specifically, the tables present the statistics and the p values corresponding to the following normality tests: Shapiro-Wilk, Jarque-Bera, Pearson chi-square, Shapiro-Francia, and Kolmogorov-Smirnov.
In Table 7 , a decreasing standardized kurtosis as the block of time increases is noticeable. The possibility of a kurtosis behavior corresponding to a normal distribution could not be rejected for periods longer than 60 market days. Thus, from the information in Table 7 , one can conclude that for Argentina, the longer the time block, the less peaked and less fat tailed the market return distribution. No conclusions could be reached with respect to symmetry. Table 8 shows that, with the exception of the Pearson chi-square test, all the other tests rejected the normality assumption for periods of 20 or fewer market days. For 60 market days, the normality assumption could not be rejected based on any of the tests. For K = 120, the ShapiroWilk test and the Shapiro-Francia test indicated rejection of the normality assumption, whereas the Jarque-Bera, the Pearson chi-square, and the Kolmogorov-Smirnov tests did not permit rejection of the normality assumption. In general, the empirical data indicate a nonnormal distribution for the short time horizon and a behavior that could be approaching a normal distribution as the time horizon increases. Table 9 illustrates coefficients of standardized skewness. The coefficients indicated the symmetrical behavior of the distribution for all time blocks but that daily returns could not be rejected. With respect to kurtosis, the hypothesis of normality could not be rejected for time blocks of 20 or more market days. The result suggests the possibility of market return distribution approaching a normal distribution as the period increases.
Brazil
As evident in Table 10 , all the tests rejected the normality assumption for K = 1. For K = 5, the tests of Jarque-Bera and Shapiro-Francia led to rejection of the normality assumption. In contrast, the Shapiro-Wilk, the Pearson chi-square, and the Kolmogorov-Smirnov tests did not permit rejection of the normality assumption. For K = 20, 60, and 120, no tests allowed for the rejection of the normality hypothesis, except for the Pearson chisquare test for 120 block days.
Chile
In accordance with the data in Table 11 , symmetrical Note. Statistics estimated from stock market returns. Note. Statistics estimated from stock market returns. behavior could not be rejected for time blocks of 20 or more market days. Levels of kurtosis of zero could not be rejected for time blocks greater than 60 market days. The results indicate the possibility of market return behavior approaching a normal distribution as the length of time increases. Table 12 shows that the normality assumption was rejected for K = 1 and K = 5 for all tests performed. For K = 20, only the Jarque-Bera test permitted rejection of the normality assumption; all the other tests did not reject the normality assumption. For K = 60 and K = 120, no test performed allowed for the rejection of the normality assumption.
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Colombia
For periods of 60 market days and longer, Table 13 illustrates levels of coefficients of skewness and kurtosis that could not lead to rejecting the hypothesis of a normal distribution. A possibility exists that as the length of time increases, the distribution of market returns approaches a normal distribution.
As evident in Table 14 , all the tests permitted rejection of the normality assumption for K = 1 and K = 5. For K = 20, only the Jarque-Bera test allowed for rejection of the normality assumption; none of the other tests rejected the normality assumption. For K = 60 and K = 120, no test led to rejection of the normality assumption. Mexico
As apparent in Table 15 , for periods of 120 market days, the coefficient of skewness could not lead to a rejection of the normality hypothesis. With respect to kurtosis, for K = 60 and K = 120, a normal distribution cannot be excluded. Note. Statistics estimated from stock market returns. Table 16 shows that the normality assumption was rejected under all the tests performed for K = 1, K = 5, and K = 20. For K = 60, except for the test of Jarque-Bera, all tests permitted rejection of the normality assumption. For K = 120, no test allowed for the rejection of the normality assumption. Table 17 illustrates that for periods of 60 and 120 market days, coefficients of skewness and kurtosis could not lead to the rejection of the possibility of a normal distribution.
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Peru
As evident in Table 18 , all tests permitted rejection of the assumption of normality for K = 1 and K = 5. For K = 20, the tests of Shapiro-Wilk, Jarque-Bera, and Shapiro-Francia allowed for the rejection of the normality assumption, whereas the other tests did not. For K = 60 and K = 120, no test led to the rejection of the normality assumption.
Venezuela
For periods of 60 and 120 market days, Table 19 illustrates coefficients of skewness and kurtosis that did not support rejection of the possibility of a normal distribution. Table 20 indicates that for K = 1, K = 5, and K = 20, all tests permitted rejection of the normality assumption. For K = 60 and K = 120, none of the tests allowed for rejection of the normality assumption.
Summary
In general, for shorter periods, the empirical distributions of all the countries departed from a normal distribution and reflected asymmetric and leptokurtic behavior, a left-tailed distribution peaking around the mean value with fat tails. For intermediate values of K for the countries considered, some tests permitted rejection of the normality assumption, and others did not. For lengthier On the Normality of Stock Return Distributions: Latin American Markets, 2000 -2007 blocks of time, none of the tests supported rejection of the assumption of normality for any country; neither the hypothesis of symmetry nor null kurtosis was rejected. Thus, for the countries considered, returns distributions are nonnormal over short periods and approach a normal distribution when measured over longer periods.
Conclusions
For the Latin American stock markets of Argentina, Brazil, Chile, Colombia, Mexico, Peru, and Venezuela for the period 2000 to 2007, the daily market returns showed important departures from a normal distribution. The empirical data indicated that leptokurtic probability distributions are a better explanation of the behavior of daily market returns for the stock markets over the period under study. Specifically, the best description of the empirical distributions of daily market returns for all the markets would be peaked distributions around the mean with fat tails, which, except for Argentina, reflected an asymmetry that leaned toward the left.
The data for all the markets in the study led to a rejection of the null hypothesis of normal daily market returns for all the tests performed (Shapiro-Wilk, Jarque-Bera, Pearson chi-square, Shapiro-Francia, and KolmogorovSmirnov) at the p < .05 significance level. Furthermore, with the exception of Brazil, the assumption of normality was rejected at the p < .01 significance level.
The findings indicate that the assumption of normal daily market returns could lead to significant underestimations of the probability of extreme returns occurring. If investors' risk aversion were focused particularly on extreme negative returns, decisions based on the assumption of a normal distribution of returns would not produce suitable investment returns for the investors' risk preferences. Moreover, fat-tail distributions could imply serious limitations for using the standard deviation of the distribution to predict the risk associated with returns. From the point of view of asset valuation, the assumption of normality for market returns could produce misestimates of the risk-return relationship and affect the composition of efficient portfolios.
When considering longer periods for the market returns, the empirical distributions reflected a behavior closer to a normal distribution. Thus, the longer the block of days measured for market returns, the closer the empirical distributions of the countries under study approximated a symmetrical and mesokurtic distribution. In general, the conclusion applies to all the markets in the study, although the results present some peculiarities depending on the country considered and the particular test. Results showed differences related to the length of the time for which the assumption of normal distribution could not be rejected. At the p < .05 significance level for all the tests performed, except the Pearson chi-square test, the normality hypothesis could not be rejected from 20 market days for Brazil; 60 for Chile, Colombia, Peru, and Venezuela; and 120 for Mexico.
Argentina is a special case. The tests supported rejecting the normality hypothesis for 1, 5, and 20 market days, but for 60 market days, no test indicated rejection of the hypothesis. For the 120 market day block, the Shapiro-Wilk test and the Shapiro-Francia test permitted rejection of the Gaussian hypothesis, but the other tests could not support rejection of the assumption of normality. Whether the different behavior of Argentina is due to the financial crisis experienced by the country between 2001 and 2002 remains an open question beyond the scope of this article.
Further research is required at both the theoretical and empirical levels. At the theoretical level, the reasons behind the nonnormal behavior of market returns distributions for short periods, despite the central limit theorem, require exploration and explanation. At the empirical level, testing theoretical distributions against empirical data, especially in the case of emerging capital markets, is important. Figure A2 . Market return (IMERVAL).
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